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Abstract: A finite element model (FEM) of concrete-filled steel tubular (CFST) member was established
based on proper constitutive relation and boundary conditions. The composite actions between the outer steel
tube and core concrete was taken into account, and a gap between the core concrete and steel tube was intro-
duced into the FEM. Effect of the gap ratio, span-to-depth ratio, and axial compression ratio on the shear be-
havior of CFST members under combined axial compression and shear force was studied. A simplified model
considered the effects of the gap ratio and axial compression ratio was proposed to predict the shear strength of
CFST members with a gap. The numerical study indicates that the existence of the gap reduced the shear
strength of the members on the elastic-plastic stage, and decreases the ultimate shear strength of the members;
with the increase of the span-to depth ratio, the influence of the gap on the shear strength decreases. When the

gap ratio is less than 0. 2%, the shear strength increases with the increase of the axial compression ratio.
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1.5 HEWIE
i3 B A I B T 25 R XA BR TR R IR AT B E. A BR e T w2 i gk o 2 v i i e

http: / www, hdxb. hqu. edu. cn



el E A WS BB TR BE 4 A 0T MERE AT KR T AT 181

FE Bl 1) s A7 5 SR o 30 5k A 0 A i Y 75 1) £ A7 A% AU AR 1 iy 0 2L A R P SRS 4 A 0 i
BT AL AR P - (A) S R 2k M 3 B 7R 1 1A IROTTHH 3 (VO 5 IR 45 28 (VO X FE % B » 4
2 fron. i 2 Al AT RO R AE R M 28 5 IR0 45 R W) & KA B T RE S R (E H R A T 3
4 1,006,375 224 0. 005. #5719 A BR T Y H] ] T 000 49 A TR 5 4 1) 32 B9 P g

600

2000

2000

/
560 K[14 /7
VLY S SR O ICHK[14] p
i A 3CHk[15] /
450L e 1500 | A 1500 |
‘ LA /
z z R z ’
300} S 1000, £ 1000 ‘,&g%
L ' A e
2 N
o
— -1
150 |f Jw31OMPa gy 500 F 500
E=23.3GPa  =d= £7[5E Jo=38TMPa gy &
E=25.5GPa —te F1RTE p
0 . . . . . 0 : : : : 0 : : : .
0 5 10 15 20 25 0 1 2 3 4 0 500 1000 1500 2000
A/mm A/mm Yy /KN

() C1-1 fif -0 B H £ 37 L (b) S21-C1-2 fif Z-1o1 B H £ 3 Lb
K2 ARICHESIKBE R
Fig. 2 Comparison of experiment and simulation results
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Fig. 4 Simulation shear force-deflection curves of specimens with gaps
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Fig. 5 Internal force distribution between steel tube and core concrete
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